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Description 

TECHNICAL FIELD 

The present invention relates to an apparatus and 
method for binding a stack of papers together. More 
particularly, the present invention relates to an appara- 
tus and method for applying a hot melt adhesive onto 
one edge of a stack of papers to bind the papers 
together in a plurality of pads. 

BACKGROUND OF THE INVENTION 

Binding sheets of paper into pads is generally 
accomplished by bonding or treating one edge of the 
sheets with a liquid adhesive using rollers or brushes 
and weights, and allowing the adhesive to dry or set, 
which can take hours or even days. To reduce the set- 
ting time, it is known to use solid, hot melt adhesives 
which can be heated to melt the adhesive and bind the 
sheets. Many methods heat the hot melt adhesive in a 
container and then apply the liquid adhesive to the 
sheets by dipping or immersion plates. More recent 
methods include placing a solid hot melt adhesive on a 
backing against the edge of the sheets to be bound and 
heating and melting the adhesive onto the sheets. 
Apparatus and methods using backed solid hot melt 
adhesives to bind conventional paper sheets are now 
common. 

U.S. Patent No. 3,531,358 to Rost discloses one 
such apparatus for binding stacked sheets. In Rost. the 
sheets are first jogged to align the edge to be bound, 
before being clamped. The jogging plate doubles as a 
hot plate and heats and melts a thermally flowabie 
adhesive on a backing onto the edge of the sheets. The 
hot plate heats for twenty minutes. However, the adhe- 
sive is also disposed and melted onto the side of the 
outermost sheets, and the adhesive is placed under- 
neath the sheets during binding. Additionally, there is no 
disclosure that this system can be used to bind carbon- 
less forms. A binding system disclosed at page 1 12 of 
the January 22, 1990 issue of Design News describes a 
similar heating and binding system. 

Hoff, U.S. Patent No. 3,616,074 is directed to a sim- 
ilar binding apparatus. In Hoff, the sheets of paper are 
indexed between three operating stations. In a first sta- 
tion, the sheets are clamped and jogged to align their 
edges. In the second station, a heating platen heats a 
backed sheet of hot melt material to the edges of the 
sheets. The adhesive is wrapped around and melted 
onto the sides of the sheets using additional heaters at 
the third station. However, the adhesive is placed under- 
neath the sheets during binding and carbonless forms 
are not discussed. 

U.S. Patent No. 3,757,736 to Anderson discloses a 
semi-automatic bookbinder which uses a roll to coat a 
liquid hot melt adhesive onto the edge of a paper stack. 
The stack is clamped, vibrated to align the edge, and 
then rotated 180° to a heating and bonding station. The 



edge is preheated before the adhesive is rolled on. This 
reference forms the preamble of the present claim 1. 

Decker, U.S. Patent No. 3,717,366, Abildgaard et 
al„ U.S. Patent No. 3.532,363. and Waideck. U.S. Pat- 

5 ent No. 3.930.082 are representative of a large body of 
art involving the binding of conventional stacks of paper 
into pads or books using solid, backed hot meft type 
adhesives. None of these patents discloses placing the 
adhesive on top of the sheets to facilitate binding. Addi- 

10 tionally, there are no known teachings to use backless, 
solid, hot melt adhesives to bind a stack of paper. 

SUMMARY OF THE INVENTION 

15 According to a first aspect of this invention there is 
provided an apparatus as claimed in daim 1 herein. 

According to a second aspect of this invention there 
is provided a method as claimed in claim 12 herein. 
According to a third aspect of this invention there is 

20 provided a book as claimed in claim 20 herein. 

The present invention is an apparatus and method 
for hot melt binding a stack of paper that overcomes the 
deficiencies of and improves upon known binding sys- 
tems. The apparatus binds the stack in minutes and can 

25 be used in office environments and back room printing 
operations. Prior systems, such as those discussed 
above, require much longer time to bind, are not geared 
to small scale operations, and are very expensive. Addi- 
tionally, the apparatus of the present invention uses hot 

30 melt adhesives which bond at low temperatures, without 
odor, charring of the paper, or chemical breakdown of 
the adhesive. Moreover, the hot melt adhesives bond 
without the emission of vapors which harm the environ- 
ment, create health hazards, and deteriorate hardware. 

35 The apparatus binds a stack of sheets of paper 
together as one or more multi-sheet pads having at 
least two sheets. Where a plurality of multi-sheet pads 
or form sets of carbonless forms is to be bound, the 
outer surface of at least one of the two end sheets of the 

40 pads to be formed is chemically pretreated with a low 
adhesion coating to prevent adjacent pads from bond- 
ing to each other. This also increases the ability of the 
bound stack to "fan out" and separate the individual 
multi-sheet pads after binding. 

45 Preferably a clamping subsystem presents one 
edge of the stack of paper for binding and includes a 
pair of clamping plates for clamping the stack. The 
clamping plates open and close to receive and clamp 
the stack therebetween, and a slip clutch controls the 

so amount of pressure applied to the sheets of paper 
between the clamping plates. 

Advantageously an adhesive handling subsystem 
involves placing an unbacked hot melt adhesive mate- 
rial sheet along the edge of the sheets of paper. The 

55 adhesive material sheet is manually unwound from a 
roll, measured, cut from the roll, and placed on the edge 
of the sheets. A heating subsystem, including a heating 
platen, then heats and melts the hot melt adhesive 
material sheet and causes the liquid adhesive to pene- 
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trate the seams between the sheets of paper to bind the 
sheets together. Heat loss is prevented by non-heat 
absorbing insulation on the edge of the clamping plates. 

Preferably an aligning subsystem aligns the sheets 
of paper before clamping and includes a vibrating plate 
which vibrates the sheets to align the edge of the sheets 
prior to binding. TTie clamping plates are rotatable in a 
vertical plane from a position adjacent the vibrating 
plate to a position adjacent the heating subsystem in 
which the adhesive is heated and melted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a hot melt adhe- 
sive applicator according to the present invention in a 
position ready to begin the binding process. 

Figure 2 is a left side view of the applicator of Figure 
1 with a stack of paper inserted between the clamping 
plates. 

Figure 3 is a perspective view of the applicator of 
Figure 1 with the paper in position to receive a solid 
sheet of hot melt adhesive. 

Figure 4 is a right side view of the applicator of Fig- 
ure 1. 

Figure 5 is a sectional view of the applicator taken 
along line 5-5 of Figure 4. 

Figure 6 is a sectional view of the applicator taken 
along line 6-6 of Figure 5 showing the adhesive han- 
dling subsystem. 

Figure 7 is a partial sectional view of the applicator 
taken along line 7-7 of Figure 5 with the hot melt adhe- 
sive positioned on the edge of the stack and the heating 
platen moved in position to heat and melt the adhesive. 

Figure 8 is a perspective view of a stack of carbon- 
less forms bound by the apparatus of Figure 1 . 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

The figures illustrate an apparatus for binding a plu- 
rality of sheets of paper as at least one multi-sheet pad 
or book having at least two sheets. Throughout this 
specification, the terms "binding" and "bonding" will be 
used interchangeably as the present invention binds 
paper together by bonding. Preferably, the apparatus is 
used to bond together a plurality business forms, such 
as carbonless or noncarbonless sheets, into a plurality 
of multi-sheet pads or form sets. Where a plurality of 
form sets of carbonless forms is to be made, the outer 
surface of at least one of the two end sheets of the form 
sets is chemically pretreated with a low adhesion coat- 
ing to prevent adjacent pads from bonding to each 
other. This also increases the ability of the bound stack 
to fan out or fan apart and separate the individual multi- 
sheet pads after binding. 

Additionally, the apparatus can be used to bond 
together sheets into reports and books quicker, 
cheaper, and with stronger bonds than known binding 
methods and without the adverse side effects otherwise 



associated with known binding methods. Using this 
apparatus, books can be bound with less adhesive, less 
than 0.254 mm (0.01 in) thick versus 0.508 to 0.762 mm 
(0.02 to 0.03 in) with known systems, and with stronger 

5 adhesive, while reaching production speeds faster than 
existing binding systems. Moreover, books bound with 
this apparatus have a longer shelf life and last longer as 
the binding is much stronger. Furthermore, when 
opened, books bound using the apparatus can lay flat 

10 without breaking the spine. Also, book signatures can 
be bound without additional treatment of the edges. 
Punching holes in the signature folds and roughening 
the folds to expose the paper fibers to improve adhesive 
absorption are not required. Furthermore, book casings 

75 can be assembled by simply placing the casing on the 
edge of the bound sheets using the same adhesive that 
binds together the sheets before the adhesive dries. 
Where the book binding system is automated, the 
bound sheets need not be rotated to receive the book 

20 cover as the sheets are bound on the top edge rather 
than the bottom edge. Throughout this specification, 
"book" refers to any collection of bound sheets of paper 
having a cover, regardless of the number of sheets of 
paper or the quality of the cover. 

25 The apparatus includes a plurality of subsystems. A 
clamping subsystem presents one edge of the stack for 
bonding, and an aligning subsystem aligns the edges of 
the stack. Another subsystem measures, dispenses, 
and permits placing a solid hot melt adhesive material 

30 sheet on top of and along the edge of the stack of paper. 
Finally, a heating subsystem heats and melts the hot 
melt adhesive material sheet and causes the liquid 
adhesive to bond the stack together. An electronic con- 
trol center actuates the heating subsystem. 

35 As shown in Figures 1-3, the apparatus 10 is 
formed of a main frame 14 which includes a base plate 
16 and parallel front and rear walls 18 and 20, respec- 
tively. The base plate 16 is substantially rectangular 
while the front and rear walls 1 8, 20 include opposing 

40 rectangular portions 18A, 20A, and opposing trapezoi- 
dal portions 18B. 20B. The rectangular portions 18A, 
20A define the heating area and the trapezoidal por- 
tions 18B, 20B define the aligning area. There are no 
side or top walls. 

45 The clamping subsystem 22, shown best in Figures 
2,3, and 4, presents one edge 1 3 of the stack of sheets 
of paper 12 for binding and includes front and rear 
clamping plates 24, 26 for clamping the stack 12. The 
clamping plates 24, 26 are rotatable together at a 

so mounted end 28 which is mounted between the front 
and rear walls 18, 20 at approximately the junction 
between rectangular portions 1 8A, 20A and trapezoidal 
portions 18B, 20B, respectively. A clamp handle 30 hav- 
ing a handle stop 32 is mounted at the opposite, free 

55 end 34 of the front clamping plate 24. The clamp handle 
30 permits the clamping plates 24, 26 to be manually 
rotated in a vertical plane through an angle of at least 
180°. The clamping plates 24, 26 rotate from the posi- 
tion shown in Figures 1 and 2 in which the stack 12 can 
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be aligned, to the position shown in Figures 3 and 4 in 
which the edge 1 3 of the stack 1 2 is in position for bind- 
ing. The handle stop 32 includes two portions as shown 
in Figure 4. The handle stop 32A engages the top sur- 
face 36 of the front wall rectangular portion 18A and the 
handle stop 32B engages the top surface 37 of the rear 
wall rectangular portion 20A to position the clamping 
plates 24, 26 in the heating position. 

The clamping plates 24, 26 maintain a generally 
constant temperature profile across the edge 13 of the 
sheets of paper 12 to facilitate adherence of the adhe- 
sive material 94 onto the sheets of paper by preventing 
the adhesive material 94 from setting up or drying 
before the paper sheets 12 are properly bound. Prefer- 
ably, an insulation material 38, 40 is formed along 
respective edges of the plates 24, 26 which receive the 
edge 13 of the paper stack 12. The insulation material 
38, 40 preferably isolates the heat generated at the 
heating position from the clamping plates 24, 26 by not 
conducting or absorbing heat. This isolates the heat in 
the paper in the stack 12 from the clamping plates 24, 
26 which otherwise would serve as a heat sink and draw 
heat from the paper. One test indicates that when insu- 
lation is added to the clamping plates 24, 26, the tem- 
perature difference between the middle of a paper stack 
and the end of the stack drops from 43°C to 6°C. The 
insulation material 38, 40 also prevents burn injuries 
and can be formed of various materials such as 90 
durometer silicone rubber, epoxy, or a refractory 
ceramic material. 

The preferred adhesive, particularly for use with 
carbonless forms, is an EVA film without a carrier back- 
ing such as an adhesive including 20-50% EVA copoly- 
mer having a melt index of from 150 to 1000, 20-50% 
tackifying resin, and 20-60% paraffin wax having a melt- 
ing point of at least 70°C and primarily including C 35 - 
C 70 substantially straight-chain hydrocarbon which 
tends to cool and set up at temperatures below 88°C. 
Thus, the stack 12 must remain above this temperature 
while the adhesive melts. This adhesive is described in 
commonly assigned U.S. Patent Application Serial No. 
237,544 filed on August 29, 1988, entitled "Edge- 
Bonded Sets of Carbonless Copy Paper," the specifica- 
tion of which is incorporated by reference. Other adhe- 
sives also can be used. 

As an alternative to using insulation material 38, 40 
along the clamping plate edges, the clamping subsys- 
tem 22 could have a heating apparatus located within 
the clamping plates 24, 26. A heater (not shown) would 
be disposed in each clamping plate 24, 26 along the 
entire length on the inside surface of each clamping 
plate to heat the sides of the paper stack 12 adjacent 
the edge 13 to improve the bonding. After the paper 
stack 1 2 is bound it is cooled. The stack of paper 1 2 can 
also be preheated to reduce the time required for the 
entire process. 

Outer bearing support plates 42, 44 are disposed 
on the outside of respective clamping plates 24, 26. 
Four sets of coaxial threaded screws, which are ball 



screws 46A and 46B, 48A and 48B, 50A and 50 B, and 
52A and 52B in the illustrated embodiment, extend 
between and are fixed to the outer bearing support 
plates 42, 44. Each pair of ball screws is connected 

5 between the clamping plates 24, 26 by respective screw 
connections which are illustrated as split collar connec- 
tions 54, 56, 58, 60. Nuts 61 are disposed around the 
ball screws 46, 48, 50, 52 adjacent the clamping plates 
24, 26 to prevent slippage of the clamping plates on the 

to ball screws. The clamping plates 24, 26 are always cen- 
tered between the outer bearing support plates 42, 44 
so that the paper stack 12 is centered in the heating 
position during heating. The ball screw set 50A and 50B 
serves as the pivot at the mounted end 28 of the clamp- 

15 ing plates 24, 26 and therefore screws 50A and SOB 
also pass through the front and back walls 18, 20 of the 
main frame 14. 

The clamping plates 24, 26 translate together and 
apart along a clamping plate guide bar 62 which 

20 extends between the two outer bearing support plates 
42, 44. The clamping plate guide bar 62 also provides a 
paper stop position against which the paper stack 12 
can rest. The clamping plates 24, 26 and the support 
plates 42, 44 have a series of axially aligned holes 74 

25 which receive a rod (not shown) which serves as the 
paper stop when shorter stacks of paper 12 are being 
bound. Relative translation of the clamping plates 24, 
26 is accomplished by manual operation of a pressure 
adjusting handle 64. The handle 64 translates the 

30 clamping plates 24, 26 through a mechanical pulley sys- 
tem including a pulley 68 located coaxially with each 
respective ball screw 46B, 48B, 50B, 52B, and mounted 
on the rear clamping plate 26. The pulleys 68 and belt 
72 are used in a known manner to insure that all four 

35 corners of both clamping plates 24, 26 translate the 
same distance to maintain the clamping plates in paral- 
lel with each other. 

The pressure adjusting handle 64 operates through 
a 24v DC electrical clutch 66. The applied voltage to the 

40 clutch 66 corresponds to a slip value which thereby cor- 
responds to a clamping force. The handle 64 is 
mounted on the front wail rectangular portion 18A, and 
the clutch 66 is adjustable based on the width of the 
paper stack 12 to provide a predetermined pressure to 

45 the clamped stack 12. The pressure is manually 
selected on an adjustment knob 67 mounted on electri- 
cal control box 138 and is calibrated based on the stack 
width. Alternatively, the clamping force can be self- 
adjusting using feedback controls. Feedback can be 

so provided from sensors such as pressure sensitive 
resistance strips and can be used to control a clamping 
motor arrangement. The width of the stack 12 does not 
affect the pressure across the stack 12 within the pre- 
ferred width range of 0.3 cm to 30 cm as the pressure is 

55 equally distributed through the stack 12 by the paper. 
After the desired clamping pressure is reached, the 
clutch slips and further rotation of the handle 64 will not 
move the clamping plates 24, 26. 

This pressure limiting feature is critical when car- 
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boniess forms are to be bound. Carbonless paper con- 
struction generally includes at least two substrates, a 
donor sheet and a receptor sheet. Encapsulated color- 
formers dissolved in a solvent within microcapsules are 
coated onto a back side of the donor sheet. A developer 5 
is coated onto a front side of a mating receptor sheet, 
which faces the donor sheet back side. When an acti- 
vating pressure is applied to the face of the donor sheet, 
the capsules rupture and transfer the color-formers to 
the developer on the receptor sheet to form a color pat- 
tern corresponding to the pressure points. Thys, the 
pressure exerted by the clamping plates 24, 26 must be 
carefully regulated. Pressures greater than 344,700 
N/m 2 (50 psi) can not be used because at these pres- 
sures the microcapsules in the carbonless paper would 
break, rendering the forms useless. Pressures below 
275,800 N/m 2 (40 psi) are also not preferred as this 
minimum pressure provides the necessary capillary 
action to effectuate proper bonding and flow of adhesive 
into the stack of paper 12 as increasing the pressure 
increases the adhesive distribution. Nonetheless, lower 
pressures also can be used although they yield less 
optimum results. 

When binding carbonless forms, it is desirable to 
clamp the stack of paper 12 as close to the edge 13 as 
possible to maintain the desired levels of pressure at 
this critical location. However, in some applications it 
may be desirable to clamp the stack 12 a small distance 
away from the edge 13. This permits the paper sheets 
to separate slightly to promote adhesive flow. The 
clamping distance from the edge is critical; if the dis- 
tance is too large additional adhesive is required and if 
the distance is too small not enough bonding occurs. 
Additionally, in this configuration the paper itself can act 
as an insulator and separate insulation or heaters on 
the clamping plates 24, 26 may not be necessary. 

When the stack of paper 12 is first placed between 
the two clamping plates 24, 26, but before the stack is 
clamped, the aligning subsystem 76, shown in Figure 5, 
aligns the stack 12 so that the edge 13 is square for 
binding. The aligning subsystem 76 includes a vibrating 
or jogging plate 78 which vibrates the sheets of paper to 
align at least the edge 13. The jogging plate 78 is dis- 
posed between the trapezoidal portions 18B, 20 B and, 
as shown, is parallel to the upper open surface bridging 
trapezoidal portions 18B and 20B. Thus, the jogging 
plate 78 lies at an angle with the horizontal and the 
paper stack 12 between the clamping plates 24, 26 
rests against the clamping plate guide bar 62 which 
holds the paper stack 12 in position. The jogging plate 
78 is activated for vibration by a vibrator 80 which is 
mounted to the under surface of the jogging plate 78. 
The vibrator 80 can operate via rotating cams, a sole- 
noid, or other devices, and includes a motor which is 
actuated via a switch 84. The motor operates the vibra- 
tor 80 for a time period electronically adjustable and 
constrained by the rotation of a motor cam (not shown). 

The jogging plate 78 is also vertically translatable 
between an upper position when paper is inserted and 



clamped and a lower position when the stack 12 is 
jogged. In the upper position the clamping plates 24, 26 
can clamp the paper stack 1 2 at the edge 1 3 with a suf- 
ficient amount of pressure, and in the lower position, 
away from the clamping plates 24, 26, the vibrations are 
not transmitted to the clamping plates. The vertical 
translation of the jogging plate 78 is activated by opera- 
tion of four cams 86, one at each corner of the jogging 
plate 78. The cams 86 are mounted on rotatable cam- 
shafts 88 supported in the main frame 14. A chain and 
gear system 90 connects the camshafts 88 for uniform 
rotation. Rubber vibration dampeners or isolators 91 are 
mounted on mounts 91 A. 91 B in the main frame 14 to 
isolate vibration from the rest of the apparatus 1 0. 

The adhesive handling subsystem 92, shown best 
in Figure 6, involves manually placing a solid hot melt 
adhesive material sheet 94 on top of the horizontal, 
aligned edge 13 of the stack 12. The adhesive material 
94 is formed into a roil 96 mounted on a core 98 which 
is rotatably mounted between two core end supports 
100, 102 fixed on the rear wall 20. A feed knob 104 is 
mounted on the side of the front wall 1 8. Rotation of the 
feed knob 104, which is manual in the illustrated embod- 
iment, rotates a pair of nip rollers 106, 108 via a cogged 
belt 110. The nip rollers 106, 108 feed adhesive mate- 
rial 94 from the roll 96, under the rear wall 20, across the 
base plate 16, and under the front wall 18. 

A pivotable cutting blade 112 is mounted at the 
lower front side of the front wall 18 adjacent the base 
plate 16. The cutting blade 112 is manually raised by 
pushing a spring loaded lever 114 which is formed as 
part of the blade 112 in the illustrated embodiments to 
permit the passage of the adhesive material sheet 94 
thereunder when the feed knob 104 is rotated. A meas- 
uring guide 1 16 is printed on the base plate 16 perpen- 
dicular to the plane of the front wall 1 8 in the direction of 
adhesive material movement. As adhesive material 94 
is fed in front of the front wall 18, the desired amount 
can be measured by the measuring guide 1 16 to permit 
dispensing the desired amount of adhesive. When the 
desired amount of adhesive material 94 is unwound 
from the roll 96, lever 114 is released and the cutting 
blade 1 1 2 is lowered to a position in which it clamps the 
adhesive material 94 between the base plate 16 and 
itself to permit manual tearing of the adhesive material 
94. The length of the adhesive material 94 can be cut if 
rt does not already correspond to the length of the paper 
stack 12. Alternatively, cutting can be automated or the 
adhesive material 94 can be precut into strips having 
the desired length and width for a particular paper stack 
application. 

TTie desired amount of adhesive material 94 is 
equal to the width of the paper stack 12 and is deter- 
mined by measuring the stack width with ruler 1 1 7. The 
ruler 1 1 7 is fixed to the top surface of the front clamping 
plate 24 when the clamping plates 24, 26 have been 
rotated to present the aligned edge 13 for binding. The 
ruler 117 measures the width of the stack 12 using 
demarcations which are twice the distance from the 
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midpoint between the two support plates 42, 44, which 
remains the same regardless of the stack width or posi- 
tion of the clamping plates 24, 26. 

The heating subsystem 1 1 8, shown in Figures 1 , 2, 
3, and 7, heats and melts the hot melt adhesive material 
sheet 94 to cause the liquid adhesive to penetrate the 
seams between individual sheets of paper to bond the 
paper stack 12 together. The heating subsystem 118 
includes a heating platen 120, shown in Figure 7, 
although many various other heating apparatus can be 
used. The heating subsystem 118 is connected to a 
platen frame 121 by a gimbal or ball pivot joint 136 
which permits the platen 120 to float or pivot in every 
direction although the platen 120 is restricted from com- 
plete rotation by a pin (not shown) which maintain the 
platen 120 properly aligned. The platen frame 121 piv- 
ots from an open position in which the platen 120 
extends rearwardly of the main frame 14 as illustrated in 
Figures 1 - 4, to a closed position shown in Figure 7 in 
which the platen 120 is disposed over and contacts the 
edge 13 of the paper stack 12 to heat and melt the 
adhesive material 94. Tlie platen frame 121 is hinged to 
the lower outside portion of the rear wall 20. 

Because the hot melt adhesive 94 has a melting 
point of approximately 88°C and contains no carbon 
pigment, it has weak heat transfer characteristics and 
the heating platen 120 should contact the adhesive 94. 
The heating platen can include etched foil heaters (not 
shown) sandwiched between two thermally conductive 
metal plates (not shown), which can be aluminum. Two 
indicator lights 122, 124 are located on the front surface 
of the heating platen 1 20 to provide a visual indication of 
the heating status. Light 122 indicates that the platen 
120 is heating to the required temperature and light 124 
indicates that the platen 1 20 is at the required tempera- 
ture. In operation, the heating platen 120 preferably 
heats to a temperature in the range of 1 16°C to 146°C 
and applies heat to the adhesive material 94 for ninety 
seconds. It has been found that the proper bonding 
occurs anywhere on the temperature-time plane 
between 1 16°C and 146°C and 60 seconds and 90 sec- 
onds. These parameters are used in bonding carbon- 
less forms which are coated sheets of paper. When 
bonding noncoated sheets, it has been found that the 
time periods are approximately halved as the sheets 
absorb the adhesive 94 more quickly. Additionally, the 
time required to fully bond the adhesive 94 to the stack 
12 increases with the amount of adhesive 94 used for 
bonding. 

A handle 126 extends from the side of the heating 
platen frame 121 and is used to manually rotate the 
platen 120 between its open and closed positions. A 
heater guard 128 is pivotably connected by arms 128A, 
128B to the heating platen frame 121 underneath the 
platen 120. When the platen 120 is disposed in its open 
position it is covered by the heater guard 128 to prevent 
access to the hot surfaces of the platen 120 from the 
front and to catch excess adhesive which drips from the 
platen 120. As the heating platen 120 pivots to the 



closed position the heater guard 128 is cammed down- 
wardly to prevent access to the platen 120 from the rear. 

A release handle 132 is located at the top of the 
heating platen 120 and is pivotable between a position 

5 parallel to the top of the platen 120 and a position per- 
pendicular to the top of the platen 120. The release han- 
dle 1 32 is connected to the top of the platen 1 20 through 
a lifting cam 1 34. When the platen 1 20 is rotated into the 
closed position above and contacting the edge 13 of the 

10 paper stack 1 2 to be bound, pivoting the release handle 
132 from its parallel position to its perpendicular posi- 
tion around its pivot point 133 causes the lifting cam 134 
to vertically displace arm 135 which acts on the ball 
pivot joint 136 to lower the heating surface of the platen 

is 120 into contact with the edge 13 to heat and melt the 
hot melt adhesive. 

Capillary action is the preferred primary mecha- 
nism by which the adhesive flows into the stack 12 to 
bond the paper sheets together. Capillary action assists 

20 both the adhesion of the adhesive material 94 to the 
stack of paper 12 and the internal cohesion within the 
adhesive material 94. By placing the adhesive 94 on top 
of the stack 1 2 rather than below it, gravity overcomes 
the viscosity of the adhesive and assists rather than 

25 resists the flow and penetration of the adhesive in 
between individual sheets of paper in the stack 12. 
Thus, a variety of adhesives having a wide range of vis- 
cosities, strengths, and types can be used. In contrast, 
when the adhesive 94 is disposed on the bottom of the 

30 stack 12 as in existing systems, the adhesive does not 
wick into the stack 12. Moreover, the capillary action 
obviates the need to over heat the adhesive material 94 
so that the adhesive flows sufficiently between the 
sheets of paper before the adhesive sets up. Further- 

35 more, the improved flow of adhesive material 94 into the 
stack 12, overcomes any problems caused by the vary- 
ing surface absorption properties of the paper. 

Additionally, the platen 120 of the heating subsys- 
tem 118 does not push the adhesive 94 into the edge 13 

40 of the stack 12. Ideally, the platen 120 applies zero pres- 
sure against the stack 12 and only contacts the adhe- 
sive material sheet 94 sufficiently to melt the adhesive 
94 so that the gravity-assisted capillary action causes 
the liquid adhesive 94 to wick into and bond the stack 1 2 

45 together. Putting pressure on the adhesive 94 in an 
attempt to push it into the stack 12, whether pushing 
downwardly, upwardly, or sideways, would not enhance 
bonding. Rather, this would squeeze the adhesive off of 
the edge 13 and off of the stack 12 through the sides 

so between the platen 1 20 and the stack 1 2 and defeat the 
effects of capillary action. Thus, the platen is designed 
to apply only minimal pressures on the edge 13 of the 
stack 12 to maintain contact between the platen 120, 
the adhesive 94 and the stack 12. 

55 The electrical systems of the binding apparatus 10 
are housed in an electrical control box 138 mounted on 
the base plate 1 6 in front of the front wall trapezoidal 
portion 18B as illustrated in Figures 1, 2, and 4. The 
control box 138 includes an AC power supply cord 140 
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and a power switch 1 42 mounted on the front of the box 
1 38 for turning on and off the power to the apparatus 1 0. 
A jogging activation switch 84 is also mounted on the 
front of the control box 138 and controls the aligning 
subsystem 76. Two indicator lights 146, 148 are located 5 
on the front of the control box 138 to provide a visual 
indication of the bonding status. Light 146 illuminates 
when melting and bonding are in progress and light 148 
illuminates when melting and bonding are complete. A 
timer (not shown) indicates the amount of time the heat- w 
ing platen 120 operates. The timer is preset for the 
desired heating time and is initiated by the release han- 
dle 132. Heating and timing begins when the release 
handle 132 begins moving toward its perpendicular 
position to lower the platen 120 into contact with the 75 
stack edge 13. The clutch adjustment knob 67 on the 
side of the control box 1 38 controls the amount of pres- 
sure supplied by the clamping plates 24, 26 to the stack 
of papers 12. 

The method of binding the stack of paper 12 20 
together in pad form includes the following steps. First, 
a stack of paper 1 2 is positioned between the clamping 
plates 24, 26, which are in the aligning position. The 
stack 12 is then jogged or vibrated by the jogging plate 
78 of the aligning subsystem 76 to square and align the 25 
edge 13 of the stack 12. Next, the clamping plates 24, 
26 are closed by rotating the pressure adjusting handle 
64 to clamp the aligned stack 12 therebetween. The 
clamping subsystem 22 is rotated via handle 30 into the 
heating position to present the aligned edge 13 of the 30 
paper stack 12 to the heating subsystem 1 18. The width 
of the clamped stack of paper 1 2 is measured with ruler 

1 1 7 and a corresponding width of adhesive hot melt 
material sheet 94 is fed from the roll of adhesive mate- 
rial 96 as measured by measuring guide 116. This 35 
desired amount of adhesive material 94 is cut from the 

roll 96 by tearing the adhesive material 94 across the 
cutting blade 112 and is placed on the presented edge 
13 of the stack 12. 

The heating platen 120 of the heating subsystem 40 

1 1 8 is then positioned over the paper stack edge 1 3 with 
the adhesive material 94 and lowered onto the adhesive 
material 94. The hot melt adhesive material sheet 94 is 
heated to melt the hot melt adhesive material sheet 94 
onto the edge 13 of the stack 12 to bond the sheets 45 
together. Indicators 122, 124 measure and limit the 
heating time, while indicators 146, 148 determine bond- 
ing completeness. After binding is completed, the heat- 
ing platen 120 is raised and opened, and the clamping 
plates 24, 26 are rotated back to the aligning position, so 
The bound sheets are then undamped and removed 
from the apparatus 10. 

When the apparatus is used to bond together 
sheets into reports and books, a cover can be secured 
to the bound stack 12. Books assembled using a hot 55 
melt adhesive are known as "perfectly bourKT books. 
After the heating platen 1 20 melts the hot melt adhesive 
material sheet 94 onto the edge 13 of the stack 12 to 
bond the sheets together and binding is completed, the 



heating platen 120 is raised and opened. Before the hot 
melt adhesive 94 fully sets, typically within approxi- 
mately 20 seconds when using the preferred adhesive, 
a preformed book cover 1 50 is placed onto the edge 13. 
as shown in Figures 4 and 5, so that the interior of the 
spine of the cover 150 adheres to the edge 13. This can 
be performed manually or automatically and is particu- 
larly useful in the preparation of manuals, guidebooks, 
pamphlets, and other soft-cover books. Where the book 
binding system is automated, the bound sheets need 
not be rotated to receive the book cover as the stack 12 
is bound on the top edge rather than the bottom edge, 
although the clamping plates 24, 26 can be rotated back 
to the aligning position prior to applying the cover 150. 

These perfectly bound books can be bound with 
less adhesive than with known systems, and have a 
longer shelf life and last longer as the binding is much 
stronger. Furthermore, books bound using the appara- 
tus 10 can lay flat when opened, without breaking the 
spine or damaging the connection between the bound 
stack 12 and the cover 150. Consecutive pages on sep- 
arate sheets (in the conventional page numbering 
scheme, an even-numbered page followed by the next 
odd-numbered page) can lay in substantially the same 
plane. Furthermore, books can be assembled by simply 
placing the cover 150 on the edge of the bound sheets 
using the same adhesive that binds together the sheets 
before the adhesive dries. 

The binding apparatus 10 achieves many advan- 
tages over prior roll, spray, or paint coating apparatus 
when binding carbonless forms into pads. The cycle 
time to bond a stack is reduced from hours to a few min- 
utes. Moreover, a complete stack of papers can be 
bound without wasting adhesive or wasting numerous 
sheets of paper due to the adhesive not binding the end 
sheets. This complete and uniform bonding is accom- 
plished because the clamping plates are insulated to 
reduce heat dissipation and permit the end sheets to be 
sufficiently heated. Also, the bound sheets do not have 
wavy edges, and the bonds are stronger. Additionally, 
the precise positioning, pressure control, temperature 
control, and gravity-assisted adhesive flow improve 
adhesive penetration. This apparatus 10 can be used in 
environments having various scales, whether with desk 
top printing systems and copy machines or with large 
scale printing systems. 

When bonding sheets, particularly noncoated 
sheets, it may be desirable to only wick half of the adhe- 
sive 94 into the sheets and allow the remainder of the 
adhesive 94 to solidify on the edge 13 to form a spine. 
In these instances, the platen 120 must be removed 
without pulling adhesive 94 away from the spine as the 
platen 120 is removed. It is inefficient to wart for the 
platen 120 to cool sufficiently before removing it from 
the adhesive 94. Therefore, the platen 120 should be 
removed by sliding it parallel to the plane of the edge 13 
to maintain the smooth spine surface. 

Various changes and modifications in the system 
may be effected therein by one skilled in the art without 
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departing from the scope of the invention. For example, 
it is contemplated that the adhesive placement step be 
automated and that the entire system could be pro- 
grammed to operate without human intervention. 

Claims 

1 . An apparatus (1 0) for binding a plurality of sheets of 
paper (12) together comprising: 

a frame (14); 

means (22) mounted on the frame for present- 
ing one edge (13) of the sheets of paper (12) in 
a substantially horizontal plane for binding, 
wherein the presenting means (22) comprises 
a pair of clamping plates (24, 26) for clamping 
the sheets of paper (12) therebetween; 
means (118) mounted on the frame for heating 
and melting a solid hot melt adhesive material 
sheet (94) placed on top of the edge (13) of the 
sheets of paper (12) characterised by said 
heating means (118) causing the liquid adhe- 
sive to penetrate the seams between the 
sheets of paper to bind the sheets of paper 
together; and 

means mounted on the presenting means (38. 
40) for maintaining a temperature profile 
across the top of the edge (1 3) of the sheets of 
paper (12) at a sufficiently high temperature to 
prevent the adhesive material from drying 
before the paper sheets are properly bound 
and to facilitate adherence of the adhesive 
material onto the sheets of paper (12). 

2. The apparatus of claim 1 wherein the holt melt 
adhesive material sheet (94) is backless. 

3. The apparatus of claim 1 or 2 wherein said liquid 
adhesive binds the sheets of paper together without 
pressing the liquid adhesive downwardly into the 
seams between the sheets of paper (12). 

4. The apparatus of any preceding claim wherein the 
sheets of paper (12) are carbonless paper and 
apparatus (10) binds the plurality of sheets of car- 
bonless paper together to form a plurality of multi- 
sheet form sets having at least two sheets. 

5. The apparatus of claim 1 wherein the solid hot melt 
adhesive material sheet (94) is backless, the heat- 
ing and melting means (118) melts the adhesive 
and binds the sheets by heating the hot melt adhe- 
sive material sheet (94) to temperatures below 
150°C for a time period of less than two minutes, 
and wherein additional application of heat neither 
improves nor impairs binding, and the liquid adhe- 
sive penetrates the seams between the sheets of 
paper (12) to bind the sheets of paper together 
without pressing the liquid adhesive downwardly 



into the seams between the sheets of paper. 

6. The apparatus of any preceding claim wherein the 
clamping plates (24, 26) clamp the sheets of paper 

5 (12) adjacent the edge (13) of the sheets and the 

temperature maintaining means (30) comprises 
means (38, 40) for insulating the edge (1 3) of the 
sheets of paper (12) from the remainder of the 
apparatus (10). 

10 

7. The apparatus (10) of any preceding claim wherein 
the presenting means (22) further comprises a slip 
clutch (66) which controls the amount of pressure 
applied to the sheets of paper (12) between the 

is clamping plates (24. 26). 

8. The apparatus (10) of any preceding claim further 
comprising means for aligning (76) the sheets of 
paper (12), the aligning means (76) comprising a 

20 vibrating plate (78) which vibrates the sheets of 
paper (12) between the clamping plates (24, 26) to 
align the one edge (13) of the sheets of paper (12) 
prior to binding. 

25 9. The apparatus (1 0) of claim 8 wherein the clamping 
plates (24, 26) are rotatable in a vertical plane 
through an angle of at least 180° from a position 
adjacent the vibrating plate (78) in which the sheets 
of paper (12) are aligned to a position adjacent the 
30 heating and melting means (118) in which the hot 
melt adhesive material sheet (94) is heated and 
melted, and wherein the vibrating plate (78) is verti- 
cally translatable between an upper position in 
which the paper stack (1 2) is inserted and clamped 
35 and a lower position, away from the clamping plates 
(24, 26), in which the stack (12) is vibrated and the 
vibrations are not transmitted to the clamping plates 
(24, 26). 

40 1 0. The apparatus (1 0) of any preceding claim wherein 
the heating means (118) comprises a heating 
platen (120) pivotably mounted on the frame (14), 
wherein the heating platen (120) pivots between an 
open position in which the heating platen (120) 

45 extends rearwardly of the frame (14) and a closed 
position in which the heating platen (120) is dis- 
posed over and contacts the edge (13) of the 
sheets of paper (12), and wherein the heating 
means (118) further comprises a heater guard 

so (1 28) pivotable between a first position in which the 
heater guard (128) is disposed against and covers 
the heating platen (120) when the heating platen 
(120) is in its open position and a second position in 
which the heater guard (128) is disposed at a 

55 spaced location from the heating platen ( 1 20) when 
the heating platen (120) is in its closed position, 
wherein in both positions the heater guard (128) 
prevents access to the hot surfaces of the heating 
platen (120) and in the first position the heater 
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guard (128) catches excess adhesive which drips 
from the heating platen (120). 

11. An apparatus (10) as claimed in any preceding 
claim wherein said pair of clamping plates (24, 26) s 
clamps the sheets of paper (12) therebetween adja- 
cent the edge (13). and a slip clutch (66) which con- 
trols the amount of pressure applied to the sheets 

of paper (12) between the clamping plates (24, 26); 

said heating means (118) cause the liquid 10 
adhesive to penetrate the seams between the 
sheets of paper (12) to bind the sheets of paper 
(12) together without pressing the liquid adhesive 
downwardly into the seams between the sheets of 
paper (12) and the heating means (118) comprises 15 
a heating platen (120) which heats and melts the 
adhesive (94) and bind the sheets (12) by applying 
heat at temperatures below 150°C for a time period 
of less than two minutes, and wherein additional 
application of heat neither improves nor impairs 20 
binding; 

said means (34, 38) mounted on the pre- 
senting means insulate the edge (13) of the sheets 
of paper (12) from the remainder of the apparatus 
(10) to maintain said temperature profile across the 2s 
top of the edge (13) of the sheets of paper (12) at 
said sufficiently high temperature to prevent the 
adhesive material (94) from drying before the paper 
sheets (12) are properly bound and to facilitate 
adherence of the adhesive material (94) onto the 30 
sheets of paper (12); and 

means (76) for aligning the sheets of paper 
(12) comprising a vibrating piate (78) which vibrates 
the sheets of paper (12) between the clamping 
plates (24, 26) to align the edge (13) of the sheets 35 
of paper (12) prior to binding; 

wherein the clamping plates (24, 26) are 
rotatable in a vertical plane through an angle of at 
least 180° from a position adjacent the vibrating 
plate (78) in which the sheets of paper (12) are 40 
aligned to a position adjacent the heating means 
(118) in which the hot melt adhesive material sheet 
(94) is heated and melted. 

12. A method of binding a stack of a plurality of sheets 45 
of papers (12) together comprising the steps of: 



and 

maintaining a temperature profile across the 
top of the edge of the sheets of paper (1 2) at a 
sufficiently high temperature to prevent the 
adhesive material (94) from drying before the 
paper sheets (12) are properly bound and to 
facilitate adherence of the adhesive material 
(94) onto the sheets of paper by insulating the 
edge (13) of the sheets of paper (12) during 
heating from the remainder of the apparatus 
(10). 

13. The method of claim 1 0 wherein the hot melt adhe- 
sive material sheet (94) is backless. 

14. The method of claim 10 wherein said liquid adhe- 
sive binds the sheets of paper together without 
pressing the liquid adhesive downwardly into the 
seams between the sheets of paper (12). 

1 5. The method of any of claims 12-14 further compris- 
ing the steps of: 

aligning one edge (13) of the plurality of sheets 
of paper (12); 

clamping the plurality of sheets of paper (12) 
between clamping plates (24, 26); and 
moving the clamping plates (24, 26) from a 
position in which the sheets of paper (1 2) are 
aligned to a position in which one edge (13) of 
the plurality of sheets of paper (12) is in a sub- 
stantially horizontal position preparatory to 
being bound; 

wherein the heating step comprises heating 
the hot melt adhesive material sheet (94) at 
temperatures below 150°C for a time period of 
less than two minutes. 

16. The method of claim 15 wherein moving the damp- 
ing plates (24, 26) step comprises rotating the 
clamping plates (24, 26) in a vertical plane through 
an angle of at least 180°. 

1 7. The method of any of claims 1 2-1 6 further compris- 
ing the step of air cooling the bound ends of the plu- 
rality of sheets of paper (12). 

18. The method of any of claims 12-1 7 further compris- 
ing the step of placing the spine of a cover (150) 
against the melted hot melt adhesive (94) on the 
edge (13) of the sheets of paper (12) to bind the 
cover (1 50) to the sheets of paper (1 2). 

19. The method of any of claims 12-18 further compris- 
ing the step of using capillary action to assist the 
flow of hot melt adhesive (94) between adjacent 
sheets of paper (12). 

20. A book comprising: 



presenting one edge (13) of the sheets of 
paper (12) in a substantially horizontal plane 
for binding; so 
placing a hot melt adhesive material sheet (94) 
along the top horizontal edge (13) of the plural- 
ity of sheets of paper (12); 
heating the hot melt adhesive material sheet 
(94) to melt the hot melt adhesive material 55 
sheet (94) onto the edge (13) of the sheets of 
paper (1 2) to cause the liquid adhesive to pen- 
etrate the seams between the sheets of paper 
(12) to bind the sheets of paper (12) together; 
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a plurality of sheets of paper (12) bound 
together along one edge (13) using a hot melt 
adhesive (94) having a thickness of less than 
0.254mm; and 

a cover (150) having a spine, wherein the spine 
of the cover is fixed to the edges of the sheets 
to prevent separation of the cover from the 
sheets; and 

wherein the book can lay flat when opened 
such that consecutive pages on separate 
sheets can lay in substantially the same plane 
without damaging the bond of the sheets to 
each other or to the cover. 

Patentanspruche 

1. Vorrichtung (10) zum Binden einer Mehrzahl von 
Papierblattern (12) aneinander, wobei die Vorrich- 
tung folgendes umfaBt: 

einen Rahmen (14); 

eine an dem Rahmen angebrachte Einrichtung 
(22), die dazu dient, eine Kante (13) der 
Papierblatter (12) in einer im wesentlichen hori- 
zontalen Ebene zum Binden anzuordnen, 
wobei die Anordnungseinrichtung (22) ein Paar 
von Spannplatten (24, 26) umfaBt, zwischen 
denen die Papierblatter (1 2) eingespannt wer- 
den sollen; 

eine an dem Rahmen angebrachte Einrichtung 
(118) zum Erhitzen und Schmelzen einer 
festen Hei BschmelzWebstoff-Materialbahn 
(94), die oben auf der Kante (13) der Papier- 
blatter (12) angeordnet ist, dadurch gekenn- 
zeichnet, daB die genannte Heizeinrichtung 
(118) bewirkt, daB der Russigklebstoff in die 
Nahte zwischen den Papierblattern eindringt, 
so daB die Papierblatter miteinander verbun- 
den werden; und 

eine an der Anordnungseinrichtung (38, 40) 
angebrachte Einrichtung, die dazu dient, ein 
Temperaturprofil auf der Oberseite der Kante 
(13) der Papierblatter (12) mit ausreichend 
hoher Temperatur aufrecht zu erhalten, so daB 
ein Trocknen des Klebstoffs verhindert wird, 
bevor die Papierblatter entsprechend gebun- 
den sind, und um die Adhasion des Klebstoffs 
an den Papierblattern (12) zu erleichtern. 

2. Vorrichtung nach Anspruch 1 , wobei die Bahn des 
HeiBschmelzWebstoffs (94) ruckseitenlos ist. 

3. Vorrichtung nach Anspruch 1 oder 2, wobei der 
genannte Russigklebstoff die Papierblatter anein- 
ander bindet, ofone daB der FlussigWebstoff nach 
unten in die Nahte zwischen den Papierblattern 
(12) gedruckt wird. 

4. Vorrichtung nach ein em der vorstehenden Anspru- 



che, wobei es sich bei den Papierblattern (12) um 
kohlenstoffreies Papier handelt, und wobei die Vor- 
richtung (10) die Mehrzahl von kohlenstoffreien 
Papierblattern miteinander verbindet, so daB eine 
5 Mehrzahl mehrblatteriger Formularsatze mit minde- 

stens zwei Biattern gebildet wird. 

5. Vorrichtung nach Anspruch 1 , wobei der teste Hei B- 
schmelzWebstoff (94) ruckenlos ist, wobei die Heiz- 

10 und Schmelzeinrichtung (118) den Klebstoff 
schmiizt und die Blatter durch Erhitzen der Hei 6- 
schmelzklebstoffbahn (94) auf Temperaturen unter- 
halb von 150°C uber einen Zeitraum von weniger 
als zwei Minuten bindet, und wobei der Bindevor- 

15 gang durch zusatzliche Hitzezufuhr weder verbes- 
sert noch beeintrachtigt wird, und wobei der 
Russigklebstoff in die Nahte zwischen den Papier- 
blattern (12) eindringt, um die Papierblatter anein- 
ander zu binden, ohne daB der Russigklebstoff 

20 nach unten in die Nahte zwischen den Papierblat- 
tern gedruckt wird. 

6. Vorrichtung nach einem der vorstehenden Anspru- 
che, wobei die Spannplatten (244, 26) die Papier- 

25 blatter (12) neben der Kante (13) einspannen, und 
wobei die Einrichtung (30) zur Aufrechterhaltung 
der Temperatur eine Einrichtung (38, 40) zur Isola- 
tion der Kante (13) der Papierblatter (12) von dem 
Rest der Vorrichtung (10) aufweist. 

30 

7. Vorrichtung (10) nach einem der vorstehenden 
Anspruche. wobei die Anordnungseinrichtung (22) 
ferner eine Rutschkupplung (66) umfaBt, die die 
H6he des Drucks regelt, der zwischen den Spann- 

35 platten (24, 26) auf die Papierblatter (12) ausgeubt 
wird. 

8. Vorrichtung (10) nach einem der vorstehenden 
Anspruche, wobei die Vorrichtung ferner eine Ein- 

40 richtung zur Ausrichtung (76) der Papierblatter (1 2) 
umfaBt, wobei die Ausrichtungseinrichtung (76) 
eine Schwingungsplatte (78) aufweist, die die 
Papierblatter (12) zwischen den Spannplatten (24, 
26) schwingt, um die eine Kante (13) der Papier- 

45 blatter (12) vor dem Binden auszurichten. 

9. Vorrichtung nach Anspruch 8, wobei die Spannplat- 
ten (24, 26) von einer Position neben der Schwin- 
gungsplatte (78), an der die Papierblatter (12) 

so ausgerichtet sind, in einer vertikalen Ebene in 
einem Winkel von mindestens 180° an eine Posi- 
tion neben der Heiz- und Schmelzeinrichtung (118) 
drehbar sind, an der die HeiBschmelzWebstoffbahn 
(94) erhitzt und geschmolzen wird, und wobei die 

55 Schwingungsplatte (78) zwischen einer oberen 
Position, an der der Papierstapel (12) eingefuhrt 
und eingespannt wird, und einer unteren, von den 
Spannplatten (24, 26) entferntn Position, an der der 
Stapel (12) schwingt, vertikal verschiebbar ist, und 
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wobei die Schwingungen nicht auf die Spannplat- 
ten (24, 26) Obertragen werden. 

10. Vorrichtung (10) nach einem der vorstehenden 
Anspruche, wobei die Heizeinrichtung (118) eine 5 
Heizplatte (120) umfaBt, die drehbar an dem Rah- 
men (14) angebracht ist, wobei die Heizplatte (120) 
zwischen einer offenen Stellung, an der sich die 
Heizplatte (120) hinterdem Rahmen (14) erstreckt, 
und einer geschlossenen Stellung drehbar ist, an 10 
der die Heizplatte (120) uber Kante (13) der Papier- 
blatter (12) angeordnet ist und diese Kante beruhrt, 
und wobei die Heizeinrichtung (118) ferner eine 
Heizeinrichtungs-Schutzvorrichtung (128) umfaBt, 

die zwischen einer ersten Stellung, an der sich die is 
Heizeinrichtungs-Schutzvorrichtung an der Heiz- 
platte (120) befindet und diese bedeckt, wenn sich 
die Heizplatte (120) an deren offenen Stellung 
befindet, und einer zweiten Stellung drehbar ist, an 
der die Heizeinrichtungs-Schutzvorrichtung (128) 20 
von der Heizplatte (120) entfernt angeordnet ist, 
wenn sich die Heizplatte (120) an deren geschlos- 
senen Stellung befindet, wobei die Heizeinrich- 
tungs-Schutzvorrichtung (128) an beiden 
Stellungen einen Zugang zu den heifBen Oberfta- 2s 
chen der Heizplatte (120) verhindert, und wobei die 
Heizeinrichtungs-Schutzvorrichtung (128) an der 
ersten Stellung uberschussigen Klebstoff auffangt, 
der von der Heizplatte (120) tropft. 

30 

11. Vorrichtung (10) nach einem der vorstehenden 
Anspruche, wobei das genannte Paar von Spann- 
platten (24, 26) die Papierbiatter (12) neben der 
Kante (13) und einer Rutschkupplung (66) ein- 
spannt, die das AusmaB des Drucks r eg eft, der auf 35 
die Papierbiatter (12) zwischen den Spannplatten 
(24, 26) ausgeubt wird; 

wobei die genannte Heizeinrichtung (118) 
dafur sorgt, da 8 der FlussigWebstoff in die Nahte 
zwischen den Papierblattern (12) eindringt, um die 40 
Papierbiatter (12) aneinander zu binden, ohne da 3 
der FlussigWebstoff nach unten in die Nahte zwi- 
schen den Papierblattern (12) gedruckt wird. und 
wobei die Heizeinrichtung (118) eine Heizplatte 
(120) umfaBt, die den Klebstoff (94) erhitzt und 45 
schmilzt, und die die Blatter (1 2) durch eine Hitze- 
zufuhr bei Temperaturen unterhalb von 150°C uber 
einen Zeitraum von weniger als zwei Minuten bin- 
det, und wobei der Bindevorgang durch zusatzliche 
Hitzezufuhr weder verbessert noch beeintrachtigt so 
wird; 

wobei die genannten Einrichtungen (34, 38), 
die an der Anordnungseinrichtung angebracht sind, 
die Kante (13) der Papierbiatter (12) von dem Rest 
der Vorrichtung (10) isolieren, um das genannte ss 
Temperaturprofil auf der Oberseite der Kante (13) 
der Papierbiatter (12) auf der genannten, ausrei- 
chend hohen Temperatur aufrecht zu erhalten, so 
da 8 ein Trocknen des Klebstoffs (94) verhindert 



wird, bevor die Papierbiatter (12) entsprechend 
gebunden sind, und um die Adhasion des Kleb- 
stoffs (94) an den Papierblattern (12) zu erleichtern; 
und 

wobei die Einrichtung (76) zur Ausrichtung 
der Papierbiatter (12) eine Schwingungsplatte (78) 
aufweist, die die Papierbiatter (12) zwischen den 
Spannplatten (24, 26) schwingt, um die Kante (13) 
der Papierbiatter (12) vor dem Binden auszurich- 
ten; 

wobei die Spannplatten (24, 26) von einer 
Position neben der Schwingungsplatte (78), an der 
die Papierbiatter (12) ausgerichtet sind, in einer 
vertikalen Ebene in einem Winkel von mindestens 
180° an eine Position neben der Heiz- und 
Schmelzeinrichtung (118) drehbar sind, an der die 
HeiBschmelzWebstoffbahn (94) erhitzt und 
geschmolzen wird. 

12. Verfahren zum Binden eines Stapels einer Mehr- 
zahl von Papierblattern (12) aneinander, wobei das 
Verfahren die folgenden Schritte umfaBt: 

V 

Anordnen einer Kante (13) der Papierbiatter 

(12) zum Binden in einer im wesentlichen hori- 
zontalen Ebene; 

Auftragen einer HeiBschmelzWebstoffbahn 
(94) auf der Oberseite der horizontal en Kante 

(13) der Mehrzahl von Papierblattern (12); 
Erhitzen der HeiBschmelzWebstoffbahn (94), 
um die HeiBschmelzWebstoffbahn (94) auf die 
Kante (13) der Papierbiatter (12) zu schmel- 
zen, so daB der FlussigWebstoff in die Nahte 
zwischen den Papierblattern (12) eindringt, um 
die Papierbiatter (12) aneinander zu binden; 
und 

Aufrechterhalten eines Temperaturprofils auf 
der Oberseite der Kante der Papierbiatter (12) 
auf einer ausreichend hohen Temperatur, so 
daB verhindert wird, daB der Klebstoff (94) 
trocknet, bevor die Papierbiatter (1 2) entspre- 
chend gebunden sind. und um die Adhasion 
des Klebstoffs (94) auf den Papierblattern zu 
erleichtern, und zwar durch Isolation der Kante 
(13) der Papierbiatter (12) wahrend dem Erhit- 
zen von dem Rest der Vorrichtung (10). 

13. Verfahren nach Anspruch 12, wobei die HeiB- 
schmelzWebstoffbahn (94) rfickseitenlos ist. 

14. Verfahren nach Anspruch 12, wobei der genannte 
Flussig klebstoff die Papierbiatter aneinander bin- 
det, ohne daB der FlussigWebstoff nach unten in die 
Nahte zwischen den Papierblattern (12) gedrOckt 
wird. 

15. Verfahren nach einem der Anspruche 12-14. wobei 
das Verfahren ferner die folgenden Schritte umfaBt: 
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Ausrichten einer Kante (13) der Mehrzahl von 
Papierblatterrn (12); 

Einspannen der Mehrzahl von Papierblattern 
(12) zwischen den Spannplatten (24, 26); und 
Bewegen der Spannplatten (24, 26) von einer 5 
Position, an der die Papierblatter (12) ausge- 
richtet sind, an eine Position, an der sich eine 
Kante (13) der Mehrzahl von Papierblattern 
(12) an einer im wesentlichen horizontalen, auf 
das Binden vorberertenden Position befindet; 10 
wobei der Schritt des Erhitzens das Erhitzen 
der HeiBschmelzklebstoffbahn (94) auf Tempe- 
raturen von unter 150°C uber einen Zeitraum 
von weniger als zwei Minuten umfaBt. 

15 

16. Verfahren nach Anspruch 15, wobei der Schritt des 
Bewegens der Spannplatten (24, 26) das Drehen 
der Spannplatten (24, 26) in einer vertikalen Ebene 
in einem Winkel von mindestens 180° umfaBt. 

20 

17. Verfahren nach einem der AnsprOche 12-16, wobei 
das Verfahren ferner den Schritt der Luftkuhlung 
der gebundenen Enden der Mehrzahl von Papier- 
blattern (12) umfaBt. 

25 

18. Verfahren nach einem der AnsprOche 12-17, wobei 
das Verfahren ferner den Schritt der Anbringung 
des Buchruckens eines Umschlags (150) an der 
Kante (1 3) der Papierblatter (12) an dem geschmol- 
zenen HeiBschmelzWebstoff (94) umfaBt, um den 30 
Umschlag (150) an den Papierblattern (12) zu bin- 
den. 



Revendications 

1. Appareil (10) pour la liaison d'une plurality de 
feuillesde papier (12) les unes aux autres, compre- 
nant : 

un socle (14) ; 

des moyens (22) monies sur le socle pour pre- 
senter un bord (13) des feuilles de papier (12) 
dans un plan sensiblement horizontal pour la 
liaison, les moyens de presentation (22) com- 
prenant une paire de plaques de serrage (24, 
26) pour serrer entre elles les feuilles de papier 
(12); 

des moyens (118) montes sur le socle pour 
chauffer et fondre une feuille de matiere adhe- 
sive thermofusible solide (94) placee sur le 
dessus du bord (13) des feuilles de papier (12), 
caracterise en ce que : 

lesdits moyens de chauffage (1 18) provoquent 
la penetration de I'adhesif liquide dans les 
joints entre les feuilles de papier pour lier les 
feuilles de papier les unes aux autres ; et 
des moyens (38,40) sont montes sur les 
moyens de presentation pour maintenir un pro- 
f il de temperature, en travers de la partie supe- 
rieure du bord (13) des feuilles de papier (12), 
a une temperature suffisamment elevee pour 
empecher le sechage de la matiere adhesive 
avant que les feuilles de papier soient correcte- 
ment liees, et pour faciliter I'adherence de la 
matiere adhesive sur les feuilles de papier (12). 



19. Verfahren nach einem der AnsprOche 12-18, wobei 
das Verfahren ferner den Schritt des Einsatzes 
einer Kapillaraktivitat zur UnterstOtzung des Flusse 
des HeiBschmelzklebstoffs (94) zwischen benach- 
barten Papierblattern (12) umfaBt. 

20. Buch, mit: 

einer Mehrzahl von Papierblattern (12), die 
unter Verwendung eines HeiBschmelzkleb- 
stoffs (94) mit einer Dicke von weniger als 
0,254 mm aneinander gebunden werden; und 
einem Umschlag (150) mit einem BuchrOcken, 
wobei der BuchrOcken des Umschlags an den 
Kanten der Blatter befestigt ist. um eine 
Abtrennung des Umschlags von den Blatter n 
zu verhindern; und 

wobei das Buch beim Offnen f lach liegen kann, 
so da 6 aufeinanderfolgende Seiten auf 
getrennten Bl fitter n im wesentlichen in der glei- 
chen Ebene liegen konnen, ohnedabei die Bin- 
dung der Blatter aneinander oder an dem 
Umschlag zu beschadigen. 



2. Appareil suivant la revendication 1, dans lequel la 
35 feuille de matiere adhesive thermofusible (94) est 

sans support dorsal. 

3. Appareil suivant la revendication 1 ou 2, dans 
lequel (edit adhesif liquide lie les feuilles de papier 

40 les unes aux autres sans presser I'adhesif liquide 
vers le bas dans les joints entre les feuilles de 
papier (12). 

4. Appareil suivant une quelconque des revendica- 
45 tions prececJentes, dans lequel les feuilles de 

papier (12) sont en papier sans carbone , et I'appa- 
reil (10) lie la pluralite de feuilles de papier sans 
carbone les unes aux autres pour former une plura- 
lite de liasses multi feuilles comprenant au moins 
so deux feuilles. 

5. Appareil suivant la revendication 1, dans lequel la 
feuille de matiere adhesive thermofusible solide 
(94) est sans support dorsal, les moyens de chauf- 

55 fage et de fusion (118) fondent I'adhesif et lient les 
feuilles par chauffage de la feuille de matiere adhe- 
sive thermofusible (94) a des temperatures infe- 
rieures a 1 50°C pendant une dur£e inf erieure a 2 
minutes, et dans lequel {'application supplemen- 
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taire de chaleur n'ameliore ni ne degrade la liaison, 
et I'adhesif liquide penetre dans les joints entre les 
feuilles de papier (12) pour lier les feuilles de papier 
les unes aux autres sans presser I'adhesif liquide 
vers le bas dans les joints entre les feuilles de 5 
papier. 

6. Appareil suivant une quelconque des revendi ca- 
tions precedentes, dans lequel les plaques de ser- 
rage (24,26) serrent les feuilles de papier (12) pres 
du bord (1 3) des feuilles, et les moyens de maintien 
de temperature (30) comprennent des moyens 
(38,40) pour isoler le bord (13) des feuilles de 
papier (12) du reste de ('appareil (10). 

7. Appareil (10) suivant une quelconque des revendi- 
cations precedentes, dans lequel les moyens de 
presentation (22) comprennent en outre un 
embrayage a glissement (66) qui regie la valeur de 
la pression appliquee aux feuilles de papier (12) 
entre les plaques de senage (24, 26). 

8. Appareil (10) suivant une quelconque des revendi- 
cations precedentes, comprenant en outre des 
moyens d'alignement (76) des feuilles de papier 
(12), les moyens d'alignement (76) comprenant une 
plaque vibrartte (78) qui fait vibrer les feuilles de 
papier (12) entre les plaques de serrage (24,26) 
afin d'aligner ledit bord (13) des feuilles de papier 
(12) avant la liaison. 

9. Appareil (10) suivant la revendication 8, dans lequel 
les plaques de serrage (24,26) peuvent pivoter 
dans un plan vertical, suivant un angle d'au moins 
180°, d'une position adjacente a la plaque vibrante 
(78), dans laquelle les feuilles de papier (12) sont 
alignees, a une position adjacente aux moyens de 
chauffage et de fusion (118) dans laquelle la feuille 
de matiere adhesive thermofusible (94) est chauf- 
fee et fondue ; et dans lequel la plaque vibrante 
(78) est vertical ement translatable entre une posi- 
tion superieure dans laquelle la pile de feuilles (12) 
est introduce et senree et une position irrferieure, 
eloign ee des plaques de serrage (24,26), dans 
laquelle la pile (12) est vibree et les vibrations ne 
sont pas transmises aux plaques de serrage 
(24,26). 

10. Appareil (10) suivant une quelconque des revendi- 
cations precedentes, dans lequel les moyens de 
chauffage (118) comprennent un plateau chauffant 
(120) monte de facon pivotante sur le socle (14), 
dans lequel le plateau de chauffage (120) pivote 
entre une position ouverte dans laquelle le plateau 
chauffant (120) s'etend vers I'arriere du socle (14) 
et une position fermee dans laquelle le plateau 
chauffant (120) est place au-dessus et en contact 
avec le bord (13) des feuilles de papier (12), et dans 
lequel les moyens de chauffage (118) comprennent 



en outre un protecteur d'element chauffant (128) 
qui peut pivoter entre une premiere position dans 
laquelle le protecteur (128) se trouve contre le pla- 
teau chauffant (120) et le recouvre lorsque le pla- 
teau chauffant (1 20) est dans sa position ouverte et 
une deuxieme position dans laquelle le protecteur 
d'element chauffant (128) se trouve a une certaine 
distance du plateau chauffant (120) lorsque le pla- 
teau chauffant (120) est dans sa position fermee, 
de sorte que, dans les deux positions, le protecteur 
d'element chauffant (128) empeche I'acces aux 
surfaces chaudes du plateau chauffant (120) et, 
dans la premiere position, le protecteur d'element 
chauffant (128) recueille I'adhesif en exces qui 
s'egoutle du plateau chauffant (120). 

11- Appareil (10) suivant une quelconque des revendi - 
cations precedentes, dans lequel ladite paire de 
plaques de serrage (24,26) serrent les feuilles de 
papier (12) entre elles pres du bord (13), et un 
embrayage a glissement (66) regie la valeur de la 
pression appliquee aux feuilles de papier (12) entre 
les plaques de serrage (24,26) ; 

lesdits moyens de chauffage (118) provo- 
quent la penetration de I'adhesif liquide dans les 
joints entre les feuilles de papier (12) pour lier les 
feuilles de papier (12) les unes aux autres sans 
presser I'adhesif liquide vers le bas dans les joints 
entre les feuilles de papier (12), et les moyens de 
chauffage (118) comprennent un plateau chauffant 
(120) qui chauffe et fond I'adhesif (94) et lie les 
feuilles (12) par application de chaleur a des tem- 
peratures inferieures a 150°C pendant une duree 
irrferieure a 2 minutes, et de sorte que ('application 
supplemental de chaleur n'ameliore ni ne 
degrade la liaison; 

lesdits moyens (34,38) montes sur les 
moyens de presentation isolent le bord (13) des 
feuilles de papier (12) du reste de I'appareil (10) 
pour maintenir ledit profil de temperature en travers 
de la partie superieure du bord 13 des feuilles de 
papier (12) a ladite temperature suffisamment ele- 
v6e pour empecher le sechage de la matiere adhe- 
sive (94) avant que les feuilles de papier (12) soient 
correctement liees, et pour faci liter ['adherence de 
la matiere adhesive (94) sur les feuilles de papier 
(12);et 

les moyens (76) d'alignement des feuilles de 
papier (12) comprennent une plaque vibrante (78) 
qui fait vibrer les feuilles de papier (12) entre les 
plaques de serrage (24,26) pour aligner le bord (13) 
des feuilles de papier (12 ) avant la liaison ; 
de sorte que les plaques de serrage (24,26) peu- 
vent pivoter dans un plan vertical suivant un angle 
d'au moins 1 80°, d'une position adjacente a la pla- 
que vibrante (78),dans laquelle les feuilles de 
papier (12) sont alignees, a une position adjacente 
aux moyens de chauffage (118) dans laquelle la 
feuille de matiere adhesive thermofusible (94) est 
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chauffee et fondue. 

12. Procede de liaison d'une pile d'une pluralite de 
feuilles de papier (12) les unes aux autres, compre- 
nant les etapes de : 

presentation d'un bord (13) des feuilles de 
papier (12) dans un plan sensiblement horizon- 
tal, pour liaison ; 

application d'une feuille de matiere adhesive 
thermofusible (94) le long du bord horizontal 
superieur (13) de la pluralite de feuilles de 
papier (12) ; 

chauffage de la feuille de matiere adhesive 
thermofusible (94) pour fondre la feuille de 
matiere adhesive thermofusible (94) sur le bord 
(13) des feuilles de papier (12) pour provoquer 
la penetration de I'adhesif liquide dans les 
joints entre les feuilles de papier (12), afin de 
lier les feuilles de papier (12) les unes aux 
autres ; et 

maintien d'un prof il de temperature en travers 
de la partie superieure du bord des feuilles de 
papier (12) a une temperature suffisamment 
elevee pour empecher la matiere adhesive (94) 
de secher avant que les feuilles de papier (1 2) 
soient correctement liees et pour faciliter 
I'adherence de la matiere adhesive (94) sur les 
feuilles de papier, par isolation du bord (1 3) des 
feuilles de papier (12) pendant le chauffage, 
par rapport au reste de I'appareil (10). 

13. Procede suivant la revendication 10, dans lequel la 
feuille de matiere adhesive thermofusible (94) est 
sans support dorsal. 

14. Procede suivant la revendication 10, dans lequel 
ledit adhesif liquide lie les feuilles de papier les 
unes aux autres sans presser I'adhesif liquide vers 
le bas dans les joints entre les feuilles de papier 
(12). 

15. Procede suivant une quelconque des revendica- 
tions 1 2 a 1 4, comprenant en outre les etapes de 

alignement d'un bord (13) de la pluralite de 
feuilles de papier (12) ; 

serrage de la pluralite de feuilles de papier 
(12) entre des plaques de serrage (24,26) ; et 

deplacement des plaques de serrage 
(24,26) d'une position dans laquelle les feuilles de 
papier (12) sont alignees a une position dans 
laquelle un bord (13) de la pluralite de feuilles de 
papier (12) est dans une position sensiblement 
horizontal e preparatoire a leur liaison ; dans lequel 
I'etape de chauffage comprend le chauffage de la 
feuille de matiere adhesive thermofusible (94) a des 
temperatures inferieures a 150°C pendant une 
duree inferieure a 2 minutes. 



16. Procede suivant la revendication 15, dans leque! 
I'etape de deplacement des plaques de serrage 
(24,26) comprend le pivotement des plaques de 
serrage (24,26) dans un plan vertical suivant un 

5 angle d'au moins 180°. 

17. Procede suivant une quelconque des revendica- 
tions 12 a 1 6, comprenant en outre I'etape de refroi- 
dissement a I'air des extremites liees de la pluralite 

w de feuilles de papier (12). 

18. Procede suivant une quelconque des revendica- 
tions 12 a 17, comprenant en outre I'etape d'appli- 
cation du dos d'une couverture (150) contre 

is I'adhesif thermofusible fondu (94) sur le bord (13) 
des feuilles de papier (12) pour lier la couverture 
(150) aux feuilles de papier (12). 

19. Procede suivant une quelconque des revendica- 
20 tions 1 2 a 1 8, comprenant en outre I'etape d'utilisa- 

tion d'une action capillaire pour faciliter 
recoupment de I'adhesif thermofusible (94) entre 
les feuilles de papier adjacentes (12). 

25 20. Uvre comprenant : 

une pluralite de feuilles de papier (12) liees les 
unes aux autres le long d'un bord (13) au 
moyen d'un adhesif thermofusible (94) ayant 

30 une epaisseur inferieure a 0,254 mm ; et 

une couverture (150) ayant un dos, de sorte 
que le dos de la couverture est fixe aux bords 
des feuilles pour empecher la couverture de se 
separer des feuilles ; et 

35 dans lequel (e livre peut reposer a plat lorsqu'il 

est ouvert, de sorte que les pages consecuti- 
ves sur des feuilles separees peuvent se trou- 
ver sensiblement dans le m§me plan sans 
deterioration de la liaison des feuilles les unes 

40 aux autres ou a la couverture. 
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